Abstract-
In the phase diagram, the field above critical temperature and critical pressure values is defined as supercritical region. The characteristic properties of a supercritical fluid are density, diffusivity and viscosity. Supercritical values for these features take place between liquids and gases II. MODELLING OF THE PRESSURE TUBE From [1] the dimensions of the pressure tube of the CANDU 6 Nuclear Reactor is modelled using CATIA V5. The pressure tube contains 12 fuel bundles and each fuel bundle contains 37 fuel rods. The modelled fuel bundle is shown in the figure There are total of 380 such pressure tubes forming the core of a nuclear reactor, through which heat addition takes place. The modelled pressure tube is imported to ANSYS-CFX for the analysis using different fluids.
III. VALIDATION OF THE PROBLEM
The pressure tube imported is solved in ANSYS-CFX using Heavy Water as the working fluid and compared with the existing results [3] . The property values of the Heavy Water are taken from [4] & [5] , the boundary conditions applied are taken from [1] and their values are given in table 1 and 2 respectively. With reference to the above table present model is considered to be validated. The property values which are given as input in ANSYS-CFX is represented in table 4. The boundary conditions applied for the analysis are given in table 5. The model is solved using UPWIND Scheme. With reference to the analysis using Supercritical Carbon-dioxide as the working fluid, more amount of heat transport is done when compared to Heavy Water as the working fluid. In effect the capacity of the Nuclear Reactor can be increased for more power generation. From the fig 18 we can observe that density at outlet of the pressure tube is reducing greatly in case of Carbon-dioxide. Because of this, the mass flow rate is reduced which in turn reduces the size of pump.
IV. ANALYSIS USING SUPERCRITICAL CARBON-DIOXIDE

V. RESULTS
Even though more pressure to be controlled using Supercritical Carbon-dioxide when compared to Heavy Water, mass flow rate of the working fluid is getting reduced for the same inlet velocity. So Supercritical fluids show a vast scope of research in future nuclear reactors.
